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What :e Maimed is: 



A system for contmlllng a permanent magnet elect* motor (12). 

"""""a'Xtor confer 06). said motor controller (16, usin a phase curranra of 
*e wrmanent magnet eleehic motor (12) to generate voNage-corrtro.Ung 
Z^TZo. to hoth changes in speed - an. torque T of the permanent 

maanet electric motor (12); ana ta ^ 

^ a power srage (14). said power *age (14, receding ». voKage- 
contrclling signets from the motor confer (16) and feeding mem Par* to the 
permanent magnet electric motor (12). 

2 The system for eontmiling a permanent, magnet erect* motor 
,12, accenting to Cairn 1. wherein said permanent magnet elecmo motor (12) • 
a mre T P nase permanent magnet elecric motor provided with a rotor and a 
s^Tel 1 of me phases memo, carrying a current , and te 
respectively- 

3 The sysram tor centring a permanent magnet electric motor 
acaJng to Cairn 1 or Cairn 2. wherein said motor controiler (16) rs a para 
vector rotator unit that generates continuously rotating angles. 

4 The system tor comrding a permanent magnet elecmo motor 
according » any one of Calms 1 to Csaid system continuous,, responding , » 
changes of speed co and torn- T o, are pemranent magnet e,ecrno motor (12, 
as well as to changes m amUiant conditions. 

5 . A method for controlling a permanent magnet elaoric motor (12) 
comprising - . 
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determining a current of each phase of the permanent magnet electric 
motor (12); 

obtaining voltage controlling signals in relation to both changes in speed 
© and torque T of the permanent magnet electric motor (12); and 

feeding the voltage controlling signals bacK to the permanent magnet 
electric motor (12). 

6. The method for controlling a permanent magnet electric motor 
according to claim 5 t wherein said determining a current of each phase of the 
permanent magnet electric motor (12) comprises measuring a current of two 
phases thereof and calculating a current of a third phase* using the 
relation: X< = 0 m- 

. 7. The method for controlling a permanent magnet electric motor 
according to claim 5 or claim 6, further comprising computing a current torque T 
of the permanent magnet electric motor (12). 

8. The method for controlling a permanent magnet electric motor 
according to claim 7, wherein said computing a current torque T comprises 
rotating the currents of each phase of the permanent magnet electric motor 
(12) cy an angle -6„ to output two currents l a and l q , according to the following 
relations on a d-q axis fixed on a rotor axis of the permanent magnet electric 
motor (12): 

| 0 = 2/3 x [i a x cos(8 n ) + "to x cos(8 n +120°) + i c x cos(9 n -120")jGy and 
| q = 2/3 x p a x sin(8„) i- i D x sin(8„ +120°)+ i c x sin(9n -120")] 13J . 

9. The method for controlling a permanent magnet electric motor 
according to any one of claims 6 to 8, wherein said obtaining voltage controlling 
signals comprises: 
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computing a current rotating angle 9„.,; 
computing wo voltage outputs V„and V.; and 
rotating me voltage outputs V, and V« oy the angle (W 

,0 The method for controlling a permanent magnet eiecaic motor 
accenting to claim 9, therein said camping a cunen. rotting angle 9ml » 
ao „e usmg a current tergue T and a speed . of me permanen. magna, etechic 
mlrnaU^fonau.aan.l = en*K1 x x TO > where K1 and K2 are 

constants. 

11 The method for controlling a permanent magnet eleoric motor 
accJng to claim 9 or da*. 10. said computttg «. vohage output 

L wS- operater. ae ^ l*>- ~M«* » «— - - " 

are constants and integration is over time; and 
3 earning *e voitage ou*u, V.. accenting to «he 
„e d-q axis fixed on *e ro»r axis: V, = * x l„ * k. » x - <n * — * 

^ _ ^ El8cmc m«or 

accordng to cairn i» or cairn 11. wherein said attaining ««age «M 
Z£ ~mpnses attaining «hree vouage conUeWng signals vw. > and V. 
allg «, - facing eguaUons: V. = V. x cos«W ♦ V, «^ 
v , = v. 'o-J^m * V, x sinc^ian™ and V c - V.x «»W«D , 

V ' XSi T" The method for controlling a permanent magna, etechic meter 
accord ng » an, one of .aims 5 . « herein consents am ^ phased on a 
number of parameter selected in die group »mpn*ng a samplmg rate of 
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computer to be used, conditions of a power drive, sensitivity of current sensors 
used for current measurements and characteristics of the permanent magnet 
electric motor (12). 

14. A circuit for controlling a permanent magnet three-phases, electric 
motor provided with a rotor and a stator, comprising: 

a rotator allowing rotation of current signals of the phases of the 
permanent magnet electric motor (12) from a stationary frame to two decoupled 
current components in a rotor synchronous frame along a direct axis (l a ) and a 
quadrature axis (l q ) respectively; 

a proportional and integral operator for deriving a voltage (V q ) along the 
quadrature axis and a voltage (V 0 ) along the direct axis; 

a rotator allowing rotating the voltages V q and V a back from the rotor 
synchronous frame to the stationary frame to yield terminal voltages V a , V 0 and 
V c of the permanent magnet electric motor; 

wherein a current rotating angle 8 n ^ is computed using a current torque 
T and a speed a of the permanent magnet electric motor with a formula as 
follows: e,^ = 0 n + k«i x w + ka x T <i> where k* and are constants. 

15. A method for controlling a permanent magnet three-phases 
electric motor provided with a rotor and a stator, comprising: 

rotating current signals of the phases of the permanent magnet electric 
motor 0£) from a stationary frame to two decoupled current components in a 
rotor synchronous frame along a direct axis (l 0 ) and a quadrature axis (| q ) 
respectively; 

deriving a voltage (V q ) along the quadrature axis therefrom; 
deriving a voltage (V 0 ) along the di rect axis; 
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rotating the voltages V q and V a back from the rotor synchronous frame to 
the stationary frame to yield terminal voltages V a , V D and V c of the permanent 
magnet electric motor, 

wherein a current rotating angle 8 n *>, is computed using a current torque 
T and a speed & of the permanent magnet electric motor (12) with a formula as 
follows: e n ^ = 8 n + ki x w + x T m where Kt and ka are constants. 

16. A method for controlling a permanent magnet electric motor 
having three-phases each supporting a current i a , h and i c respectively, 
comprising: 

determining the currents i a , t& and ic; 

rotating the currents i a . ip and i c by an angle -e n to yield currents l d and 
computing a current torque T of the permanent magnet electric motor 

02); 

computing a current rotating angle 9^; 
computing a voltage output v q ; 
computing a voltage output V a ; 

rotating the voltages Vq and V q by the rotating angle en-^1 to yield three 
voltage controlling signals V a , V b and V c ; and 

applying the voltage controlling signals V a , V D and V c to the permanent 
magnet electric motor (1 2); 

wherein a current rotating angle 8 nT i is computed using the current 
torque T and the speed w of the permanent magnet electric moior (12) with a 
formula as follows: 9^ = 9 n + Ki x <a + kg x T 0) where ^ and Kz are constants. 



